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Excess female mortality in infants and children
The sex ratio of mortality in children younger than 5 years 
(under-5s) has always been regarded as an important 
indicator for child health and survival, especially in the 
context of sex preference and dis crimination in many 
cultures such as those in south Asia.1 However, the 
eﬀ ective use of this indicator to improve child health and 
survival has been constrained by the absence of a clear 
understanding of what the ideal ratio should be. 
In The Lancet Global Health, Leontine Alkema and 
colleagues report ﬁ ndings from their systematic 
assessment of country-speciﬁ c sex ratios for mortality 
in infants (aged <1 year), children (aged 1–4 years), 
and under-5s.2 Using Bayesian hierarchical time series 
models, the investigators examine changes from 
1990 to 2012. They also attempt to identify outlying 
countries with excessive female mortality rates. The 
investigators thus address an important topic and 
their study is likely to generate much interest, not only 
among researchers interested in the methodological 
aspects of the analysis, but more so among public health 
practitioners who are now increasingly concerned about 
reducing disparities as we make progress by saving the 
lives of increasing number of children. 
Alkema and colleagues’ ﬁ ndings clearly show 
a relation between levels of total mortality and 
(expected) sex ratios. Based on all data since 1950, 
their analysis substantiates previous ﬁ ndings, but more 
deﬁ nitively quantiﬁ es the more rapid gains in survival 
during infancy in girls than in boys with decreasing total 
mortality—followed by a reversal of this trend at very 
low mortality now being seen in many high-income 
countries. The pattern is similar for child mortality, 
except for absence of an obvious reversal of the trend 
at very low rates of mortality. The pattern for under-5 
mortality, which combines infant mortality and child 
mortality, is, as would be expected, very similar to the 
infant mortality pattern in view of the fact that infant 
mortality is a larger contributor to under-5 mortality 
than is child mortality, especially at low mortality levels. 
For public health practitioners—at both the country and 
global level—these patterns will help clarify expected 
sex ratios for a country or a region for a given mortality 
level, and can be useful in monitoring.
The analysis shows that the pattern of changes 
among outlier countries is quite diverse, pointing to 
a potential varied set of attributable factors. Of the 
23 countries with higher than expected female infant 
mortality rate (IMR) or child mortality rate (CMR) 
in either 1990 or 2012, only India had higher than 
expected rates at both times for both indicators, six 
countries (Bahrain, Egypt, Iran, Jordan, Nepal, and 
Pakistan) had higher than expected female mortality in 
both 1990 and 2012 (but not for both IMR and CMR), 
and Azerbaijan, which was not an outlier in 1990, 
became an outlier with higher than expected female 
IMR in 2012. 15 countries had higher than expected 
female mortality in only 1990, although none was an 
outlier for both IMR and CMR.
A closer look at the results for three of these countries 
will show this variety of patterns of change that are 
suggestive of a diverse set of attributable factors. For 
example, India, which dominates the south Asian 
estimates by its sheer population size, is an outlier for 
both infant mortality and child mortality for both 1990 
and 2012. In India, IMR sex ratio decreased (worsened), 
going against the trend seen in most other outlying 
countries. There was negligible reduction in excess 
female IMR in India between 1990 and 2012 whereas 
the ratio of estimated to expected female IMR in the 
country increased substantially to 1·25 in 2012 from 
1·12 in 1990. With respect to child mortality, India has 
done better—excess female CMR has decreased by 
almost two-thirds from 13·6 per 1000 livebirths (95% 
uncertainty interval 12·1 to 15·1) in 1990 to 5·0 per 
1000 livebirths (4·3 to 5·9) in 2012, although it is still 
has the highest level of excess female CMR in the world. 
Whereas all ten countries (including India) with outlying 
CMR sex ratios had reductions in CMR, India was the only 
one of the ten with an increase in the ratio of estimated 
over expected female CMR. This ﬁ nding suggests an 
unusual pattern of change in male and female CMR in 
India, some of which might be attributable to the strong 
bias against girls in India, as shown in discriminatory 
care at home, discriminatory health-care seeking, and 
selective termination of female fetuses.1 I encourage 
researchers and public health specialists familiar with 
recent changes in India to investigate these ﬁ ndings and 
examine this more closely. 
In Serbia, the somewhat high excess female IMR 
in 1990 nearly disappeared by 2012, reaching a 
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less-than-one ratio of 0·97 (0·93 to 1·02) of estimated 
to expected female IMR and a sex ratio of IMR reaching 
1·24 (1·18 to 1·30), which is very close to the peak global 
estimate of 1·26 at IMR levels of about 20 deaths per 
1000 livebirths. With CMR, the sex ratio was quite high 
even in 1990 (1·10, 1·06 to 1·15), increasing slightly 
to 1·14 (1·07 to 1·22) in 2012. But what explains the 
high excess infant female mortality in only 1990? 
Noting that the Bosnian and Kosovo wars happened 
during 1992–98, the question to ask is whether the 
socioeconomic and cultural factors that led to the wars 
could have also played a part in the high excess infant 
female mortality prior to the wars. 
Finally, Egypt, another outlier country, had more 
uniform improvements in both IMR and CMR, in terms of 
sex ratios, excess female mortality, and ratio of estimated 
to expected female mortality. There is some evidence 
of sex discrimination in Egypt in terms of poorer health 
care for girls, but the observed pattern of change should 
provide an interesting topic for further research.
Alkema and colleagues are to be commended for this 
very rich set of estimates of measures of excess female 
mortality (infant and child), which will provide policy 
makers and public health practitioners at the country, 
regional, and global level with both starting points 
and targets to strive towards as they aim to avert all 
preventable child deaths and eradicate sex disparities. 
These ﬁ ndings will help identify countries where sex 
discrimination is prevalent, and could help to guide the 
development of eﬀ ective, country-speciﬁ c interventions. 
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